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A possible mechanism for enlargement of the cortex in placental mammals by the
cellular mRNA transport system
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The vertebrate brain is formed by the proliferation and differentiation of
radial glial (RG) cells. mRNAs of CyclinD2, a cell cycle regulator, are transported to the basal
end-foot of the RG cell dependent on its 3" UTR “ zip code” (cis-acting transport element, CTE). We

found a basal-to-apical translocation of CyclinD2 proteins along the basal processes, indicating
that CyclinD2 proteins in the basal end-feet will be transported to the nuclei to modulate the cell
cycle progression. In CTE deleted mice, CyclinD2 mRNA no longer localized in the basal end-feet, and
the cortical thickness was reduced. Interestingly, the CTE is only conserved in placental mammals
among various vertebrates. Consistently, CyclinD2 mRNAs were not detected in the basal end-feet of
the opossum, a marsupial mammal, nor in chick. The basal transport of CyclinD2 mRNA in the RG cells
might be involved in forming a larger cortex of placental mammals.
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